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method of application of these external forces and energies to the tiny revolving systems.
The key to this situation, as also to the contrast between pressure and temperature, lies in the following facts. When pressure performs work, there is no transfer of energy across the gap where the pressure is felt. Whenever and wherever temperature is felt, however, there does occur a transfer of energy across the gap.
The first of these statements appears at first sight paradoxical. Nevertheless it is true. When pressure performs work it is the surface bounding the energy which moves, not the energy across the surface.
To explain, when pressure performs work the energy is most commonly what the writer calls transient energy. In transient energy the true source of energy is some more or less distant driver, from which the energy comes by some carrier which is itself a mere inert "pusher," exerting the pressure which is under discussion. In such cases the amount of energy transmitted is quite independent of the mass of the carrier. Instances of transient energy are found in the fluids supplied to hydraulic cranes and pneumatic tools, where a remote pump or air-compressor furnishes the energy, which the water or air under pressure merely transmits to the driven piston.
The same is true of the steam of a steam-engine, during admission. Then the energy is furnished solely by hot-water expansion in the boiler; the steam in the steam-pipe and cylinder undergoes no energetic change whatever, but serves merely as a fairly frictionless transmitter, neither expanding nor contracting, nor undergoing acceleration or retardation. It is only after cutoff that the steam itself becomes an active source of energy.
It is transient energy, too, which is active in the water of a penstock. It is only within the guide-blades and wheel that the water's own energy becomes active. It is transient energy which gives to the greater number of machine-parts their value. All rods, shafts, chains, belts, etc., are busy handling transient energy. The only pieces of metal in which we utilize the energy stored in the metal itself are weights, springs and hammer-heads.
In all these cases it is obvious that it is the surface bounding the energy, the surface where the pressure is felt, which moves as the energy is transmitted, and not the energy across the